We investigate the virilization of the emission lines Hβ and Mg II in the sample of 287 Type 1 Active Galactic Nuclei taken from the Sloan Digital Sky Survey database. We explore the connections between the intrinsic line shifts and full widths at different levels of maximal intensity. We found that: (i) Hβ seems to be a good virial estimator of black hole masses, and an intrinsic redshift of Hβ is dominantly caused by the gravitational effect, (ii) there is an anti-correlation between the redshift and width of the wings of the Mg II line, (iii) the broad Mg II line can be used as virial estimator only at 50% of the maximal intensity, while the widths and intrinsic shifts of the line wings can not be used for this purpose.
Introduction
It is widely accepted that the center of Active Galactic Nuclei (AGN) consists of a supermassive black hole (BH) surrounded by an accretion disk gravitationally bound to the BH. The accretion disk is surrounded by an optically thick gaseous region -the Broad Line Region (BLR) that emits the Broad Emission Lines (BELs) (Osterbrock 1989; Krolik 1999; Peterson 2003; Popović 2006 Popović , 2007 Ilić et al. 2012) , observed in Type 1 AGN.
The BLR is ionized by the continuum radiation from the accretion disk and is influenced by the gravitational field of the central BH. This region most likely has a complex structure (Brotherton et al. 1994; Corbin & Bronson 1996; Sulentic et al. 2000; Popović et al. 2004; Ilić et al. 2006; Hu et al. 2008 ). According to the one possible model of the BLR, the so-called two-component model, this emission region probably consists of two kinematically and geometrically different regions -the Very Broad Line Region (VBLR) that contributes to the broad line wings and which is closer to the BH, and the Intermediate Line Region (ILR), in which the broad line core is formed and which is further away from the BH (Sulentic et al. 2000; Popović et al. 2004; Bon et al. 2006; Hu et al. 2008; Bon et al. 2009a,b; Kovačević et al. 2010, etc) . One theoretical explanation for this decomposition can be the contribution of the disk emission to the line wings (see e.g. Popović et al. 2004; Bon et al. 2009a) , where the VBLR component represent the rough approximation of the disk emission. However, there are also other possible models of the BLR with different geometry (see e.g. Netzer & Marziani 2010) , and here we choose to use the two-component model.
There are several methods that can be used to estimate central BH mass in a galaxy (for review see Marziani & Sulentic 2012; Shen 2013; Peterson 2014; Ilić & Popović 2014) . For Type 1 AGN, the most appropriate methods for the BH mass estimation are those which use the strong broad emission lines, as e.g. the reverberation mapping (Blandford & McKee 1982; Koratkar & Gaskell 1991; Kaspi et al. 2000 Kaspi et al. , 2005 Peterson et al. 2004, etc) .
This method is based on the monitoring of the variations of the continuum and BEL fluxes. The time lag between these variations can be measured and in that way, the photometric radius of the BLR can be estimated (see e.g. Shapovalova et al. 2009; Peterson 2014) . Then, the mass of the BH can be calculated using this radius and the width of the line, which gives the velocity of the BLR, assuming that the BLR gas is virially bounded to the BH (Gaskell 1988) . Similarly, R − L relationship (Wandel et al. 1999; Kaspi et al. 2000; Bentz et al. 2006) , which is one of the outcomes of the reverberation mapping, enables the estimation of the photometric radius, and thus of the BH mass, from only one epoch spectrum (see Laor 1998; Kollmeier et al. 2006) .
The basic assumption of these methods is that the BLR gas is virilized, i.e. that the main broadening mechanism is the Keplerian motion around the supermassive BH. Taking into account that the BLR geometry can be complex (see e.g. Sulentic et al. 2000; Popović et al. 2004; Gaskell 2009, etc) , there are many open questions that can be very important for the applicability of those methods. The most important questions are whether the virial assumption is correct for all BELs used in these methods, and is this assumption correct in general for all AGN population?
There is an evidence supporting the virial assumption in at least several AGN for which reverberation mapping have been performed (Gaskell 1988; Kollatschny 2003a; Peterson et al. 2004; Bentz et al. 2010; Afanasiev & Popović 2015, etc) . Some results imply that the virial relationship is tighter for velocity dispersion of emission lines, than for the Full Width at Half Maximum (FWHM), since the FWHM is more influenced by the line asymmetry (Peterson et al. 2004; Collin et al. 2006) .
The lines which are the most frequently used as virial estimators are Hβ and Mg II λ 2800Å (see Marziani & Sulentic 2012) . The Hβ line is present in optical part of AGN spectra and it has smaller asymmetries and shifts than other BELs, which is the reason why Hβ is mostly discussed as a BH mass estimator. At larger redshifts, z ≈ 3.7, the Hβ line is redshifted to the IR part of the spectrum. Therefore, in order to estimate BH masses, one needs prominent BELs in the UV part, that are, at higher redshifts, moved to the optical. The two strongest and mostly used UV lines are Mg II λ 2800Å and C IV λ 1549Å (McLure & Jarvis 2002) . It seems that the C IV line is actually not a safe virial estimator of BH masses (Netzer et al. 2007; Sulentic et al. 2007; Marziani & Sulentic 2012) , because C IV often shows blueshifts and asymmetries that are interpreted as winds or outflows (Gaskell 1982; Gaskell & Goosmann 2013; Marziani et al. 2013a) . Marziani et al. (2013a) showed that the Mg II line can be used for BH mass estimations in case of 80-90% high redshift quasars. The reverberation mapping is done only for Hβ, but the Mg II width can be used as a substitute for the Hβ width, with certain calibrations (see Vestergaard & Osmer 2009; Shen & Liu 2012; Trakhtenbrot & Netzer 2012) . However, both lines, Hβ and Mg II show complex profiles, which must be taken into account, if they are used as virial estimators (see Marziani & Sulentic 2012; Marziani et al. 2013a ). Marziani & Sulentic (2012) pointed out that Hβ in a fraction of AGN with a large FWHM Hβ (Population B, FWHM Hβ > 4000 km/s) is not the good virial estimator because of the redshifted VBLR component, while Marziani et al. (2013b) found that a fraction of AGN with small FWHM Hβ (Population A), may have a blueshifted, non-virial component in Mg II, probably caused by an outflow.
On the other hand, one more method, rarely used for the BH mass estimation, is based on the gravitational redshift of the BELs, which should be an indicator of the BH gravity (see Zheng & Sulentic 1990; Popović et al. 1995; Kollatschny 2003b) . Since the BLR is stratified, the broad line wings are probably arising in the deeper parts of the BLR, closer to the BH. It is possible that, at least in the line wings, the relativistic effect could be strong enough to be measured. Zheng & Sulentic (1990) proposed that the systemic redshift of the Hβ wings, relative to the line core, seen in the Population B AGN, can be caused by the gravitational redshift.
Here we investigate the virilization in the BLR, exploring the Hβ and Mg II line widths at 5%, 10% and 50% of the intensity maximum and corresponding shifts of their centroids with respect to the broad line peak. We are starting from the hypothesis that if there is a dominant Keplerian motion affecting the line widths, there should exists the gravitational redshift in the line profile. We use the statistics of the large AGN sample to check the relationships between the widths and the shifts within the lines.
The paper is organized as following: In Section 2 we present our assumptions about the gas virilization, in Section 3 we describe the sample selection, spectra decomposition and analysis. The results are given in Section 4, and discussed in Section 5. Finally, in Section 6 we outline our conclusions.
The virilization in the emission gas
If the emitting gas is virilized, it is expected that the dominant line broadening is due to the Keplerian motion of the gas. Also, if the mass of the central source is large enough, the gravitational redshift is expected to be seen in BELs, or at least in the line wings, since the line wings are originating closer to the BH, so the influence of the BH gravity is stronger. If the emission gas in the BLR is virilized, one can expect to observe correlations between the widths and gravitational redshifts of the BELs.
From the virial theorem, the mass of the BH can be estimated as (Peterson et al. 2004) :
where G is the gravitational constant, R is the BLR radius, υ is the velocity of the gas in the BLR, and f is the virial factor which depends on the BLR geometry and inclination. The FWHM of the BELs can be used to measure the mean gas velocity (υ) in the BLR.
On the other hand, the redshift caused by the gravitational field, can give us an upper limit of the BH mass as (Zheng & Sulentic 1990 ):
where z G is the gravitational redshift of the emission line.
Assuming that in both equations (1) and (2) R represent the photometric radius, we can obtain the expected relationship between z G and FWHM of the line:
Therefore, if the virial assumption is valid, we can expect that there is a power law dependence between the gravitational redshift and gas velocity, with exponent n = 2. For FWHM, the corresponding z G is ∆z 50 , that is intrinsic redshift of the line, measured as a centroid shift at half maximum with respect to the broad line peak (for more details see Sec 3.3). Consequently, there should be a linear correlation between logarithms of FWHM and ∆z 50 , log(∆z 50 ) = C log(F W HM ), where C is a constant. Both parameters are given in km/s.
Note that at higher velocities (widths at 10 % and 5 % of line maximum), we also expect a relationship like equation (1) although this has not been proven observationally. We do not have to know f for these velocities, only to assume it is the same for all objects where the BLR is virialized. Therefore, we expect the same relationship (equation 3) of these widths with corresponding intrinsic redshifts measured at 10 % and 5 % of line maximum.
Sample and Analysis

The AGN Sample
For this research we used spectra from the Sloan Digital Sky Survey (SDSS) database, Data Release 7. We choose the sample with the broad Hβ and Mg II λ2800Å lines (their equivalent widths requested to be larger than zero) in the redshift range 0.407 ≤ z ≤ 0.643. This sample of 293 AGN is initially used for research of the relations between the UV and optical Fe II emission in the Type 1 AGN, so the detailed search criteria and fitting procedures are given in Kovačević-Dojčinović & Popović (2015) . After eliminating the spectra with very noisy UV part, near the Mg II line, our sample contained 287 AGN spectra.
Since in this investigation we search for the gravitational redshift in the lines, we measure the intrinsic shifts in the whole sample (see Section 3.3), and we eliminate all spectra with blueshifted Hβ/Mg II profiles. In these spectra, some other effects (as e.g. outflows), could be more dominant than the gravitational effects, so they are not convenient for this research. Therefore, we further investigate one subsample of 209 spectra in which Hβ lines have no blueshift, and another subsample of 150 spectra in which there is no blueshift in the Mg II lines. Finally, to compare the properties between these two lines, we use a third subsample of 123 spectra in which both lines have no blueshift. We should note here that with this selection, the large number of spectra are rejected from the initial sample. However, it is difficult to state that we have completely eliminated all spectra with strong outflow influence, since it is possible that the combination of the outflow and gravitational redshift produce symmetrical line shape.
Line Fitting Procedure
In order to test the virialization in the broad Hβ and Mg II λ 2800Å lines, it is very important to remove all overlapping lines, and to obtain the clear BELs profiles.
The complex shapes of BELs profiles indicate that different parts of BELs are coming from different emission regions. Since we assume that the Doppler broadening, caused by the motion of the emitting clouds, dominates in the line profiles of AGNs, we model the emission lines with the sum of Gaussians, where we suppose that each Gaussian represents the emission from kinematically different emission region. Therefore, the kinematical and physical properties of each emission region are reflected in the shifts, widths and intensities of Gaussians. In the case of the broad Balmer lines, we find that the best fit is obtained using the two Gaussians (see e.g. Bon et al. 2009a; Kovačević et al. 2010) , which supports the twocomponent model of the BLR (Popović et al. 2004; Bon et al. 2006; Hu et al. 2008 ). The detailed description of this multi-Gaussian model and the fitting procedure is given in Kovačević-Dojčinović & Popović (2015) , where fitting of this sample is performed in two spectral ranges: UV (2650-3050) and optical (4000-5500).
In the case of the optical range which includes the Hβ line, we subtract the continuum emission using the continuum windows given in Kuraszkiewicz et al. (2002) Kovačević et al. 2010) , to extract only the broad profile of Hβ. The Hβ line is fitted with three Gaussians: one represents the emission from the NLR, and other two from the BLR. We assume that the Gaussian which fits the line wings represents the emission from the parts of the BLR closer to the BH (VBLR) and the one which fits the line core, the emission from the outer parts of the BLR (ILR Kovačević et al. (2010) and Shapovalova et al. (2012) .
In the case of Mg II, the most challenging is to remove the numerous UV Fe II lines which overlap with Mg II. In order to fit the UV part of the spectra, first the UV Balmer pseudo-continuum has to be subtracted. We use the UV Balmer pseudo-continuum model presented in Kovačević et al. (2014) . After that, we fit simultaneously the UV Fe II lines in the range 2650-3050Å with the Mg II line. For the UV Fe II lines we use the model described in Popović et al. (2003) and Kovačević-Dojčinović & Popović (2015) . Note that the Mg II line is the resonant doublet Mg IIλλ 2795, 2803 A. However, it can not be resolved since the components are very broad and overlap. Therefore, we fit the Mg II line as a single line, with two Gaussian components, one which fits the core, and one which fits the wings of the line. The example of the spectrum decomposition near Hβ and Mg II are given in Figure 1 .
There are various BLR models which predict the use of different functions, as e.g. Lorentzians or power-law functions, for fitting the emission line profiles in AGNs. In this work, we use the multi-Gaussian fitting decomposition only to remove the overlapping lines and to reproduce the broad line profile of Hβ and Mg II, which 1 http://servo.aob.rs/FeII AGN/ are obtained as the sum of the core and wing broad Gaussian. Since the parameters of this fitting decomposition are not used furthermore in this investigation, the results are not strongly affected with the function used for the line profile fitting. 
Measuring the widths and the intrinsic line shifts
In order to measure the line widths and intrinsic shifts of the broad Hβ and Mg II, we extract only the broad component from the composite Hβ and Mg II lines. Fig. 2 The example of the line width (top) and intrinsic redshift measurements (bottom) of the broad (VBLR+ILR) component of Hβ. The widths are measured at 50%, 10% and 5% of the maximum (FWHM, FW10%M and FW5%M) . The intrinsic redshifts (∆z50, ∆z10 and ∆z5) are measured as a difference between the centroid shift and the broad component peak, at 50%, 10% and 5% of the line maximum.
The fitting procedure enables us to remove all overlapping lines, such as optical Fe II, He II, [O III] and Hβ NLR in the case of Hβ, so the sum of the ILR and VBLR Hβ components represents the clear broad Hβ profile (see Figure 1, top) . In the case of Mg II, after removing the UV Fe II, the broad profile of Mg II consists of two Gaussians (see Figure 1, bottom) . We measure the FWHM for both lines, as well as Full Width at 10% of the maximum (FW10%M) and the Full Width at 5% of the maximum (FW5%M). The example of the line width measurements at different levels of line intensity is shown in Figure 2 (top) .
The intrinsic shift of the line is measured at different levels of the line intensity (at 50%, 10% and 5%), as a centroid shift with respect to the broad line peak, as it is shown in Figure 2 (bottom). The intrinsic shift measured at 50% of the line maximal intensity (I MAX ) is then:
where z IMAX is the shift of the broad line peak, i.e. the maximum of the line intensity relative to the central wavelength, z 50 is the same but for the centroid at 50% of the I MAX . Similarly, the intrinsic shifts at the 10% and 5% of the I MAX are given as:
where z 10 and z 5 are the shifts of the centroid at 10% (5% ) of the I MAX , relative to the broad line peak.
Results
To check the virialization of the broad Hβ and Mg II lines, we analyze the relationships between their widths and intrinsic shifts. These parameters are measured at different levels of the line intensity (at 50 %, 10 % and 5 % of Imax) and compared within one line and between Hβ and Mg II.
For the Hβ line, the measured shifts in the whole sample of 287 AGN are within the range from -445 km s We find that for the broad Hβ line, the line width is well correlated with the line intrinsic shift, measured at all intensity levels. For 50 % of line intensity, the correlation between the FWHM and ∆z 50 is ρ ≈ 0.70, P < 0.00001. Significant correlations are found also for the 10% and 5% of line intensity (FW10%M vs. ∆z 10 , ρ ≈ 0.60, P < 0.00001, FW5%M vs. ∆z 5 , ρ = 0.58, P < 0.00001). The correlations are shown in Figure  3 . The correlation coefficients between the widths and redshifts for the Hβ and Mg II lines are listed in Table  1 .
In the case of the Mg II line, a correlation between the Mg II width and line intrinsic shift is present only for 50 % of the line intensity with ρ = 0.59, P < 0.00001. However, it is interesting that for the 10 % and 5 % of the Mg II intensity, the correlation between the Mg II width and line intrinsic shift becomes opposite (see Figure 4) , with ρ = -0.62, P < 0.00001 for 10 % of the line intensity, and ρ = -0.68, P < 0.00001 for 5 % of the line intensity.
We analyze the relationships between the widths of the Hβ and Mg II lines, measured at different levels of the line intensity. The results are shown in Figure 5 and Table 2 . While there is a good correlation between the FWHMs of these lines (ρ = 0.68, P < 0.00001), there are no correlations between their FW10%Ms and FW5%Ms. Similar trend is seen for the line shifts: there is a correlation between the shifts of the lines at 50 % of the intensity (∆z 50 Hβ vs. ∆z 50 Mg II, ρ = 0.42, P < 0.00001), while there are no correlations between the ∆z 10 (or ∆z 5 ) of Hβ and Mg II (see Figure 6 and Table  2 ).
The measured values of the FWHMs, FW10%Ms, FW5%Ms and corresponding shifts of Hβ and Mg II, for the complete sample of 287 AGN, are given in Tables 3  and 4 , in Appendix.
It is hard to estimate the errors in the measured shifts and widths, since both, fitting procedure and S/N of a spectrum, are contributing. Since continuum subtraction probably has a large influence on the error, we make a test with an underestimate and overestimate of the underling continuum level for 3% in the complete sample, and repeat the fitting procedure for Hβ. We find that for ∆z 50 the mean discrepancy with previous measurement is ∼ 20km s −1 ± 100km s −1 , while for the FWHM it is ∼ 200km s −1 ± 390km s −1 . For the widths and shifts measured at 10% and 5% of the I MAX , the errors are larger. Nevertheless, the correlations between the shifts and widths found for the 10% and 5% of I MAX in the case of Hβ remain consistent. For FW10%M vs. ∆z 10 they are ρ = 0.58, P < 0.00001 and ρ = 0.55, P < 0.00001, for 3% higher and 3% lower continuum level respectively. In the case of FW5%M vs. ∆z 5 , the correlations are: ρ = 0.49, P < 0.00001 and ρ = 0.52, P < 0.00001, respectively.
The functional dependence between widths and intrinsic shifts
We investigate the possible functional dependence of the Hβ and Mg II line widths and intrinsic shifts. If the line widths and the intrinsic shifts are dominated by the gravitation of the BH, we expect that these parameters are linked with a function of the form Y = m · X n (see Section 2, equation 3).
Therefore, we fit widths vs. shifts of Hβ and Mg II, with Y = m·X n , where X = F W HM s, and Y = ∆z 50 .
The same is done for the widths and shifts measured at 10% and 5% of the maximal intensity. The results are presented in Table 1 and Figure 7 . In the case of the Hβ line, the fit gives the exponent which is in agreement with the theoretical value of n = 2, within the error-bars (see Table 1 ). The agreement is slightly better for the widths and shifts measured at 50% of Imax (n = 1.85 ± 0.19). However, in the case of Mg II, the exponent which is in agreement with the theoretical value is obtained only for the widths and shifts measured at 50% of Imax (n = 2.06 ± 0.27), while for the 10% and 5% of Imax, the exponent is n < 0 (see Table 1 ).
In order to find more accurate relationships between widths and shifts of Hβ and Mg II, we perform the same fitting for the subsample of 123 AGN, where both lines, Hβ and Mg II, are redshifted (see Sec 3.1). The results are shown in Figure 8 , and in Table 1 .
Discussion
Since the broad Hβ and Mg II lines are widely used as virial estimators of AGN BH masses, it is important to investigate their applicability for that purpose, and to check whether the intrinsic redshifts of these lines represent gravitational redshifts, i.e. could they be used as good virial estimators.
There is the evident difference in the profiles of the Mg II and Hβ lines. Kovačević-Dojčinović & Popović (2015) compared the average widths of Gaussians which fit the core and the wings of the Mg II and Hβ, and found that the core of Mg II is slightly narrower than the core of Hβ, while wings of the Mg II are significantly broader than the Hβ ones. Furthermore, there is a correlation between the Mg II and Hβ core widths, as well as between their shifts, while there is no correlation between the kinematical properties of their wings (Kovačević-Dojčinović & Popović 2015) . This implies that their cores probably originate from the kinematicaly connected regions, while this can not be stated for their wings. In our sample of 287 objects, there are only 123 AGN which have no blueshift in Hβ and Mg II. Some objects have a blueshift in one of these two lines, which means that if one of these two lines is a good virial estimator for one object, the other line can be strongly influenced by some other effects beside the gravitational, and could not be taken as a good virial estimator. This implies as well that emission in wings of these lines probably originate from kinematicaly different emission region.
Considering only the AGN subsamples with redshifted Hβ or Mg II, we find expected linear correlations between logarithms of the FWHMs and ∆z 50 for both lines, which implies that the intrinsic redshifts are indeed connected with the gravitational redshift of these lines. However, while correlation between FWHM and intrinsic redshift is significant at all levels of Imax for Hβ, for Mg II the anti-correlation becomes significant for 10% and 5% of Imax. Similarly, the widths of these two lines are well correlated at 50% of the line intensity, as well as the intrinsic shifts, while there are no correlations between these parameters at 10% and 5% of Imax.
The above result is confirmed with fitting of the functional dependence between the widths and shifts of these lines, as well. The theoretically predicted dependence ∆z 50 = const · F W HM 2 (see Sec 2) is obtained from the best fit with the function Y = m · X n . The estimated n values are in agreements with predicted n = 2, within the error-bars for both lines, Hβ and Mg II. However, while for Hβ the mentioned relationship is valid also for widths and intrinsic redshifts at 10% and 5% of Imax, for Mg II wings our initial assumption of the virilized gas failed. The relationships between the Mg II widths and intrinsic shifts at 10% an 5% of Imax do not match the theoretical prediction.
Numerous UV Fe II lines form broad features which is hard to be distinguished from the Mg II wings. Therefore, one can suspect that the Mg II wings shape can be affected by subtraction of the Balmer continuum and UV Fe II lines which overlap with Mg II. Surely, this introduces an uncertainty for FWHM and ∆z measurements close to continuum level, at 10% and 5% of Imax. However, we do not expect that this uncertainty produces significant anti-correlations between widths and intrinsic shifts in the Mg II wings, which are detected (ρ = -0.62 and ρ = -0.68, P < 0.0001, for 10% and 5% of Imax).
The blueshifts in both lines, and not applicable virial assumption in case of Mg II line wings, can be explained by outflow of the BLR gas, caused by the radiation pressure force or some other unknown mechanisms (Ilić et al. 2010 ).
Conclusions
In this paper we investigate the virilization of the broad Hβ and Mg II lines in the sample of 287 type 1 AGN taken from the SDSS database. The aim of this work is to test whether the broad Hβ and Mg II are indeed good virial estimators for all objects, and to check if the intrinsic redshift in these lines is connected to the gravitation redshifts, i.e. can be used for the BH mass estimation. For that purpose, we measure the widths and intrinsic shifts of those lines, at 50%, 10% and 5% of the maximal intensity. We analyze the correlations and functional dependences between centroid redshifts and corresponding widths of those lines, and compare it with theoretically predicted relationships.
From this research we can conclude that:
1. For the AGN sample with redshifted Hβ line, there are good correlations between all measured shifts and widths (at 50%, 10% and 5% of Imax). Also, the theoretically expected relationship ∆z 50 ∼ F W HM 2 is confirmed, within the error-bars. The same relationship is confirmed for widths and corresponding intrinsic redshifts, measured at different intensity levels (10% and 5% of Imax). This implies that Hβ is a good virial estimator of AGN BH masses, and that the intrinsic redshift of the Hβ line is dominantly caused by gravitational effects. However, there is a group of AGN with a blue asymmetry in the broad emission lines. Therefore, to use the Hβ line one should check the asymmetry of Hβ, and in the case of the red asymmetry, it probably can be used for the BH mass estimation, while in the case of the blue asymmetry, it should be taken with caution. 2. For the AGN sample with the intrinsic redshift in the broad Mg II line, there is the correlation between intrinsic redshift and width but only at 50% of Imax. The theoretically expected relationship ∆z 50 ∼ F W HM 2 is confirmed as well, but it failed for widths and intrinsic redshifts at 10% and 5% of Imax. As the widths and shifts are measured closer to the continuum level in the wings of the Mg II lines, an anti-correlation between widths and corresponding redshifts begins to appear. Consequently, the Mg II line can be used as a virial estimator for AGN with the red asymmetry, but only at 50% of Imax. The intrinsic redshift at that level probably can be used for the BH mass estimation. On the other hand, the widths and shifts measured in wings of these lines can not be used for this purpose. The same as for Hβ, in the case of the blue asymmetry, Mg II should be taken with caution as the virial estimator. 3. This research open some new questions considering the anti-correlations between gravitational redshift and widths in the wings of Mg II line. Also, the number of the Mg II lines with the blue asymmetry is larger compared to Hβ. It seems that the broader component of Mg II (which contribute to the line wings) is coming from the region where some other mechanisms, except the gravity cannot be neglected.
Candidates for this mechanism are gas outflows from the BLR probably caused by the radiation pressure force or accretion disk wind. Table 2 The intrinsic redshifts and widths of Mg II (X) and Hβ lines (Y) are fitted with linear function:
The parameters a and b, obtained from the fit, as well as the Spearman coefficients of correlation (ρ) and P -values, are also shown in the 
